In the rodent, spontaneous vaginal lesions are rare. 1-3, 6 No spontaneous lesions arising from the vaginal fornix in the rodent have been reported. Unexpectedly, a high incidence of cystic dilatation of the vaginal fornix was recognized in female Crj:F344/Du rats during a 2-year carcinogenicity study. To date, the cystic vaginal fornix has never been reported in the mammal, including the rodent.1-3.5,6,8 This report describes cystic dilatation of the vaginal fornix in Crj:F344/Du rats.
In the rodent, spontaneous vaginal lesions are rare. 1-3, 6 No spontaneous lesions arising from the vaginal fornix in the rodent have been reported. Unexpectedly, a high incidence of cystic dilatation of the vaginal fornix was recognized in female Crj:F344/Du rats during a 2-year carcinogenicity study. To date, the cystic vaginal fornix has never been reported in the mammal, including the rodent.1-3.5,6,8 This report describes cystic dilatation of the vaginal fornix in Crj:F344/Du rats.
Two hundred and fifty, 4-week-old, female Crj:F344/Du rats were purchased from Charles River Japan Inc. (Atsugi, Kanagawa, Japan). Two weeks after these rats had arrived, the animals were divided equally (50 in each group) into five groups: two control groups (untreated and vehicle [O. 1% lactose]) and three treated groups (0.01, 0.03, and 0.1% of testarticle). During a 2-year carcinogenicity study, the rats were fed powdered diet (CA-1, CREA Japan Inc.) with and without the test-article and were given water ad libitum. The rats were housed five per cage, in a plastic cage with hardwood bedding and filter tops. The rats were kept at a constant room temperature of 21-25 C and a relative humidity of 50-60°/o, and the room was maintained on a 12-hour lightll2-hour dark cycle.
Complete necropsies were performed both on rats dying spontaneously during the study and those euthanatized at the end of the study. More than 42 major organs including the ovary, uterus, cervix, and vagina were histologically examined on routinely hematoxylin and eosin-stained sections.
During and at the end of the study, gross nodules were found in the cervix of the genital tract in 19.6% (491250) of the female F344 rats older than 667 days. As shown in Table  1 , the incidence of nodules was 15.0% (1 5/100) and 22.7% (34/150) in two control and three treated groups, respectively. The occurrence of nodules in treated groups did not appear to be related to the test-article because the incidence did not increase in a dose-related fashion.
In the rat, the uterus is a duplex consisting of two horns.
The two uterine horns fuse at approximately the upper fourth of the cervix, but the cervical uterine canals are completely separated by the midsagittal septum shaped like the "tongue" (Fig. 1) . In approximately the lower fourth of the cervix,the cervical uterus projects into the cavity of the vagina forming the "uterovaginal lips." At this point, the vaginal fornix is between the lateral side of the projecting cervical uterus (the uterovaginal lips) and the vaginal wall ( Fig. 1 ). The vaginal fornix is a bilateral fold forming a recess that is continuous with the cavity of the vagina. The apical portion of the midsagittal septum of the cervical uterus that projects into the cavity of the vagina through the two "lips" consists of four or five (lateral, dorsal, and ventral) lobes and may be termed as the portio vaginalis uteri ( Fig. At the orifice of the vaginal fornix, the two uterine horns open into the vaginal cavity as a symmetrical, external orifice shaped in almost an "X" pattern, although a paired, separated canal is present in nearly the entire cervix. In the portio vaginalis uteri, the vaginal fornix becomes a ring-shaped fold, but its dorsocentral portion is symmetrically separated by the root of the dorsal lobe.
Grossly, the nodules were usually located in the lower half of the cervix and were raised from the surface of the cervix (Fig. 2) . Usually, the raised nodules were seen laterally. Of the 49 rats with nodules, 12 animals (24%) had bilateral nodules (Table 1) . Thirty-seven animals (76%) had a unilateral nodule; twenty-four nodules were found on the left side and 13 on the right side in the cervix. The nodules were smooth and spherical to elongated in shape. They vaned in size, ranging from 2 x 2 x 2 to 14 x 15 x 30 mm. Nodules were green-yellow in color and in cut sections contained puslike or cheesy yellowish material.
On microscopic examination, these cervical nodules proved to be the vaginal fornix, which was cystically dilated (Fig. 3 ). Small nodules consisted of partial, cystic dilatation of the most deeply-recessed portion of the vaginal fornix. Large nodules were produced by cystic dilatation of the entire or nearly the entire fold of the vaginal fornix. The cystically dilated vaginal fornix was filled by varying contents including neutrophils, desquamated epithelial cells, and/or keratin. The composition of these major contents varied among cysts and even between bilateral cysts in the same animal. In some cysts, the major contents were either numerous aggregations of neutrophils or laminated keratin. Desquamated epithelial cells had clear or eosinophilic cytoplasm with or without pale to dark nuclei. These three major contents in the cysts often appeared to accumulate in a regular pattern suggestive of morphologic changes of the vaginal mucosa during individual stages of the estrus cycle. The cysts were usually lined by stratified squamous cells of varying thickness, frequently with cornification. In some cysts, however, superficial lining epithelial cells of the mucosa had large, clear cytoplasm. In the cervix, associated with the cystic vaginal fornix, the uterovaginal lips were markedly thickened by increased amounts of collagenous fibers, occasionally with a number of fibroblasts, and were often covered by hyperplastic squamous epithelial cells, particularly near the orifice of the vaginal fornix. Frequently, the projecting uterovaginal lips appeared similar to a fibromatous polyp. The portio vaginalis uteri was also thickened by increased amounts of collagen fibers. On the other hand, the vaginal wall of the cystic vaginal fornix gradually became thinner as the cystic dilatation progressed. The cystic dilatation of the vaginal fornix did not appear to be associated with ovarian or uterine horn lesions, which are common in aged F344 rats. Accumulation of neutrophils in the cysts appeared to be related to metestrus and diestrus stages of the estrous cycle but was not secondary to an inflammation of the uterus and vagina. The cystic dilatation was restricted to the vaginal fornix that is the most deeply recessed site of the vagina. In the cervix with cysts, the uterovaginal lips were prominently thickened by increased amounts of collagen fibers. The portio vaginalis uteri was also thickened and appeared to top not only the external uterine orifice but also the orifice of the vaginal fornix. The pathogenesis of the cystic vaginal fornix may be related to these thickenings that result in retention of the mucosal products in the vaginal fornix during the estrous cycle and lead to its cystic dilatation.
Three major factors-age, strain specificity, and breeding status-can be considered to influence the formation of the cystic vaginal fornix. In this study, the cystic dilatation of the vaginal fornix was found only in aged female Crj:F344/ Du rats at the age of 667 days or more. Cystic dilatation was not observed in the vaginal fornix of 250 young female Crj: F344/Du rats, approximately 430 days of age, in a 1-year chronic study of the same compound performed in the same laboratory (unpublished data). The cystic vaginal fornix has never been reported in other strains of rats, such as Sprague-Dawley, Long-Evans, Brown Norway, and Wistar The cystic vaginal fornix in female F344 rats may represent a strain specificity. In parous and non-parous Wistar rats, a correlation between the incidence of uterine tumors and the breeding status has been indicated.' In this study, all of the female Crj:F344/Du rats were non-parous. The possible relationship between the breeding status and the occurrence of the cystic vaginal fornix remains speculative. common and often reported as single case ~e p o r t s .~ Recent work, however, suggests that neoplasia may be more common in this species than previously belie~ed.~.~ Though our pathology laboratory has received less than 100 ferret cases from veterinary practitioners in south Florida during the last 6 years, we have seen 14 cases of neoplasia. Five of these cases were chordomas arising from near the end of the last coccygeal vertebra. Chordomas are uncommon axial skeletal neoplasms that arise from residual foci of primitive noto-~h o r d . l .~J~ Though rarely reported in the veterinary medical literature, they have been reported in rats, mice, dogs, and mink.Io Chordomas are also uncommon in human beings, and usually involve the cranial and caudal limits of the axial ~k e l e t o n .~.~.~ This paper describes the morphologic and immunohistochemical features of four chordomas in ferrets that were received by our laboratory.
We were able to retrieve tissue from four of the five chordoma cases. Three of the animals were males, and two were females. All of the animals were older than 3 years. All tumors were received fixed in 10% neutral buffered formalin, then decalcified and embedded in paraffin. Paraffin embedded tissues were cut at 5 pm for hematoxylin and eosin staining and 4 pm for immunohistochemical staining using the avidin-biotin-peroxidase method as previously described.' Fig. 1 . Ulcerated, lobular tumor arising from the end of the tail in a ferret. Bar = 5 cm.
